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Abstract

Idiopathic pulmonary fibrosis (IPF) is a chronic,
progressive, fibrotic interstitial lung disease of unknown
cause, often associated with characteristic radiologic and/or
histopathologic pattern and occurs primarily in older adults.
Acute exacerbation of IPF (AE-IPF) usually has poor
outcomes, and mechanical ventilation has not been shown to
benefit AE-IPF patients. Noninvasive ventilation (NIV) has
attracted attention to avoid intubation in acute respiratory
failure in AE-IPF.

Case report

We present a case of a 49-year-old male with AE-IPF placed
on NIV that developed bilateral pneumothorax and
pneumomediastinum as complications from NIV, who had to
be intubated after being taken off NIV and eventually passed
away.

Conclusion

Our case report highlights that NIV is also associated with
complications and mortality in AE-IPF. AE-IPF patients and
family should be informed of the very poor prognosis and the
available options for treatment of respiratory failure in IPF,
including the possible benefits and complications, and a joint
decision should be made ahead of time on what to do in
respiratory failure based on the goal of care.
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Key message: Acute exacerbation of IPF (AE-IPF) usually
has a poor outcome, and mechanical ventilation has not been
shown to benefit AE-IPF patients. Noninvasive ventilation
(NIV) has attracted attention to avoid intubation in acute
respiratory failure in AE-IPF. Our case report highlights that
NIV is also associated with complications and mortality in
AE-IPF.

Idiopathic pulmonary fibrosis (IPF) is a chronic,
progressive, fibrotic interstitial lung disease of unknown
cause, often associated with characteristic radiologic and/or
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histopathologic pattern and occurs primarily in older adults.
[1,2] The diagnosis of IPF requires the presence of fibrosis
with usual interstitial pneumonia (UIP) pattern on high-
resolution computed tomography (HRCT) and the exclusion
of other possible causes of interstitial lung disease such as
autoimmune disorders and environmental exposures. [1,2]
The UIP pattern on HRCT consists of heterogenous
paraseptal fibrosis with distortion of the architecture.
Honeycombing and ground-glass opacities are also common,
and the distribution of UIP on HRCT is usually basal,
peripheral, and patchy. Spirometry shows a restrictive lung
pattern, while chest x-ray may be normal or show non-
specific changes in the early stages of the disease or bilateral
reticular infiltrates or opacities in advanced cases. [1,2] IPF
is a fatal global lung disease with variable and unpredictable
natural history. Patients with IPF usually present with
chronic dry cough and unexplained dyspnea, which is often
misdiagnosed as heart failure or chronic obstructive
pulmonary disease. Most IPF patients develop gradually
worsening lung function over the years while a minority
remain stable or rapidly decline. [1,2]

Acute exacerbation of IPF (AE-IPF) usually has poor
outcomes, and mechanical ventilation has not been shown to
benefit AE-IPF patients. Noninvasive ventilation (NIV) has
attracted attention to avoid intubation in acute respiratory
failure in AE-IPF. [3] This is a case of an AE-IPF patient
placed on NIV that developed NIV complications and
eventually passed away. Our case report highlights that NIV
is also associated with complications and mortality in AE-
IPF.

Case report

A 49-year-old male with underlying chronic obstructive
pulmonary disease (COPD), pulmonary fibrosis, and past
medical history of pancreatitis presents to the emergency
department complaining of progressively worsening
shortness of breath for 2 weeks. The patient was diagnosed
with interstitial pulmonary fibrosis by his pulmonologist two
months before admission based on a high-resolution
computed tomography (CT) chest and just got his home
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oxygen before the presentation but has not started using it.
The patient states that he is unable to walk eight feet without
getting completely out of breath. He reports pleuritic chest
pain, headaches, cough, which subsided and returned
48hours before admission, and sore throat. The patient is a
former construction worker and uses marijuana but denies
alcohol or tobacco use.

On admission, blood pressure was 142/85; heart rate was
110; the respiratory rate was 18; the temperature was 98.9F,
and oxygen saturation on room air was 86%. Physical
examination was benign, except for decreased breath sounds
bilateral. Electrolytes were normal, and the white blood cell
count was 2,900, hemoglobin 13.9, and platelets 214,000. CT
angiogram showed no pulmonary thromboembolism but
showed worsening ground glass opacities compared to his
chest CT two months prior. The patient was admitted to the
floor and started on IV antibiotics, bronchodilators, steroids,
and oxygen supplementation through a nasal cannula. On day
15 of admission, the patient became more hypoxic and was
transferred to the intensive care unit (ICU) and placed on
bilevel positive airway pressure (BiPAP) to improve
hypoxia. The next day (day 16), the patient developed
prominent subcutaneous emphysema throughout the neck,
chest, and back and severe pneumomediastinum with mild
posterior displacement of the heart, raising suspicion for
tension pneumomediastinum per the chest CT scan. (Figure
1 and 2) BiPAP was discontinued, and the patient was
placed on high flow oxygen at 100% fraction of inspired
oxygen (Fio2). The pneumomediastinum and subcutaneous
emphysema improved by day 17 with the high flow oxygen,
but the patient was still short of breath.

On day 18 of admission, the patient had a worsening
respiratory failure with agonal breathing and was intubated.
The patient developed bilateral tension pneumothorax post-
intubation, and chest tubes were inserted. Persistent air leaks
were noticed on both right and left chest tubes with suspicion
of bronchopulmonary fistula. On day 24 of admission, the
patient developed a cardiopulmonary arrest and passed
away.

Discussion

Acute exacerbation of idiopathic pulmonary fibrosis (AE-
IPF) has been defined as an unexplained acute, clinically
significant respiratory deterioration with new, widespread
alveolar abnormality and an absence of an alternative
explanation such as pulmonary embolism or heart failure.
[1,4] AE-IPF has a very poor prognosis with a reported
median survival of about 3 to 4 months. [5,6]

The etiology of AE-IPF remains unclear but could be an
intrinsic worsening of the underlying fibrotic lung disease or
an acute lung injury and diffuse histopathological alveolar
damage in response to occult external events (e.g., infection).
[4,7]. Risk factors for AE-IPF include advanced disease, low
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forced vital capacity (FVC), the recent decline in FVC,
increased dyspnea, low diffusing capacity for carbon
monoxide (DLCO), low 6-minute-walk distance, pulmonary
hypertension, poor baseline oxygenation, younger age,
comorbid coronary artery disease, and higher body mass
index.[5,6,8-15]

Unfortunately, no proven effective treatment for AE-IPF, and
treatment is currently based on supportive care and unproven
intervention. [1,4] Like our patient, many patients with AE-
IPF received systemic steroids, but there is no strong
evidence of its usefulness. [1,4] However, studies have
suggested that treatment of IPF with nintedanib or
pirfenidone (both currently approved for the treatment of
IPF) may help prevent the development of acute exacerbation
of IPF. [1]

The management of acute hypoxic respiratory failure in AE-
IPF is challenging. The use of mechanical ventilation in AE-
IPF has been associated with high in-hospital mortality. The
international evidence-based guideline on the diagnosis and
management of IPF makes a weak recommendation against
its use in AE-IPF respiratory failure in the majority of
patients. [1] Some authors have suggested the use of NIV
like BiPAP in AE-IPF. Though NIV appeared to have
initially helped our patient, unfortunately, it was complicated
by severe pneumomediastinum and  subcutaneous
emphysema.

Appropriate patients with AE-IPF may benefit from a lung
transplant. With estimated five-year survival rates after lung
transplant of 50 to 56% in IPF, lung transplant in IPF have
favorable long-term survival compared with other disease
indications. [16,17]. AE-IPF patients can be placed on
extracorporeal membrane oxygenation (ECMO), a lifesaving
option for AE-IPF patients who are candidates for lung
transplantation, as a bridge to lung transplantation. [18,19]
However, ECMO is not helpful in patients who do not
qualify for a lung transplant as it does not reverse the poor
prognosis in AE-IPF. [18] Patients who might be candidates
for lung transplant who present with AE-IPF in a facility
without ECMO should be transferred to facilities that have
ECMO as early as possible.

In conclusion, respiratory failure in AE-IPF has a very poor
prognosis, and mechanical ventilation has been associated
with high in-hospital mortality. The use of non-invasive
ventilation has attracted attention to avoid intubation in acute
respiratory failure in AE-IPF. However, our case report
highlights that NIV is also associated with complications and
mortality in AE-IPF. ECMO could be a lifesaving option for
AE-IPF patients who are candidates for lung transplantation
as a bridge to lung transplantation. In general, patient and
family should be informed of the very poor prognosis and the
available options for treatment of respiratory failure in IPF,
including the possible benefits and complications, and a joint
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decision should be made ahead of time on what to do in
respiratory failure based on the goal of care.
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Figure 1: Pneumomediastinum with slight posterior displacement of the heart (sagittal plane)

Figure 2: Pneumomediastinum with slight posterior displacement of the heart (transverse plane)
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